Growth of human melanocyte cultures supported by 12-O-tetradecanoylphorbol-13-acetate is mediated through protein kinase C activation.
To investigate the role of protein kinase C (PKC) in the 12-O-tetradecanoylphorbol-13-acetate (TPA)-dependent growth of human melanocytes, we analyzed the effects of phorbol ester treatment on both PKC expression and growth control in these cells. We found that established cultures of normal melanocytes contain the PKC alpha, PKC beta, and PKC epsilon isoforms. The abilities of various phorbol ester compounds to stimulate DNA synthesis in these cultured melanocytes correlated with their known potencies for activation of PKC and tumor promotion. Dose-response studies revealed that the most effective TPA concentration for stimulation of DNA synthesis and growth of melanocytes (10 ng/ml TPA) also supported a relatively high level of PKC enzyme activity, increased membrane association of the PKC alpha and PKC epsilon isoforms, and led to a high level of phosphorylation of a major PKC substrate, the myristoylated alanine-rich C kinase substrate (MARCKS) protein. Melanocytes incubated for 48 h with TPA at a higher concentration (100 ng/ml TPA) exhibited suboptimal TPA-stimulated DNA synthesis (28% of maximal) and decreased phosphorylation of the MARCKS substrate protein (50% of maximal). Furthermore, treatment of melanocytes with 100 ng/ml TPA for 48 h resulted in a marked decrease in total PKC enzyme activity and the loss of expression of the PKC alpha and PKC epsilon isoforms in both the cytosol and membrane-bound fractions, when examined by immunoblot analysis. These results, taken together, suggest that continuous activation of PKC by TPA, rather than the loss of PKC due to TPA-induced down-regulation, is responsible for the growth-stimulatory effects of phorbol esters on normal human melanocytes. Additionally, the conditioned medium from TPA-treated human melanocytes stimulated DNA synthesis in quiescent melanocytes and human melanoma cells, thus suggesting that activation of the PKC signaling pathway in melanocytes leads to the production of an autocrine growth factor. These findings may be relevant to the autonomous growth of malignant melanomas.